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INTRODUCTION
Clinical healthcare practitioners are exposed to a range of odours, including those exhibited from malodorous wounds that can lead to feelings of disgust. People diagnosed with a malignant wound often suffer with malodour that can result in a range of negative psychological outcomes for patients including body image alteration; denial; depression; embarrassment; fear; guilt; lack of self-respect and self-esteem; problems with sexual expression; revulsion or disgust. [1, 2] The importance of a multi-disciplinary approach to managing malodour is essential to improve health related quality of life outcomes for patients; members of the multi-disciplinary team will need to include nurses, medical staff and psychologists. Although there is a plethora of research surrounding the concept of disgust, [3] [4] [5] [6] little has been explored as to the reliability of validated tools in understanding how specific healthcare practitioners manage these feelings. This paper presents results of a study exploring the reliability of three previously validated tools examining how nursing students and psychology students respond to disgust.
Background
Disgust is typically measured by self-report [7] and is associated with nausea (parasympathetic autonomic response); and facial responses which includes the gape, retraction of the upper lip and wrinkling of the nose; together with qualia, or mental component of emotion sometimes described as revulsion. [7] Furthermore, it is suggested that typically decay and the odour of death are a trigger for feelings of disgust and it is thought that humans connect disgust to a fear of death. This fear is compounded when the fragile body envelope of the skin is breached and has serious implications for the work of nurses who must engage in caring for people with chronic wounds which often have a cycle of infection (odour), exudate and healing. Indeed the International Consensus guidelines for advanced breast cancer [8] state that, many people living with a wound often focus on priorities such as reducing pain or odour, covering up unsightly strikethrough or have concerns about wearing bulky dressings that prevent them from developing a feeling of wellbeing and can reduce quality of life. According to Fessler and Navarrete [9] sensitivity towards disgust is gender specific with women appearing to be more sensitive to disgust than men; further sensitivity amongst women fluctuates across the menstrual cycle. In nursing this phenomena has clear implications in a profession where women far outnumber men. Therefore this study will also seek to explore whether gender has any bearing on disgust.
Ethical approval
Ethical approval was successfully received from the University of Huddersfield, School of Human and Health Sciences Research Panel and Glyndwr University Ethics Committee. All participants were ensured anonymity and provided informed consent to participate. Data was stored securely on the University of Huddersfield secure server.
METHODS
Data were obtained from nursing and health and social science students (n = 158) from the University of Huddersfield and Glyndwr University between June 2015 and July 2015.
Demographic data was recorded on study participants, including: educational institution, age, gender, year of study, and degree discipline. Participants completed the Disgust Scale-Revised (DS-R) questionnaire devised by Olatunji et al. [10] This is a 25-item measure which assesses disgust attitudes as "true" or "false", and also asks participants to rate how disgusting they find a number of experiences on a three-point scale from "not" to "very".
Exploratory analysis was undertaken on the data. Data distributions were inspected for the presence of outliers and excessive non-normality. Predictor variables were assessed for collinearity. Missing data was imputed following guidelines in the respective scale manuals.
General linear models were derived using scores from the outcome measure. Demographic characteristics recorded on participants were considered as predictors; variables including categories with low frequencies of responses were collapsed or removed from analysis as appropriate.
Initially models were derived including main effects and first-order interactions. Following standard procedures, any non-significant interactions were removed the model which was then recast including only remaining interactions and main effects only.
RESULTS

Descriptive summary of sample
One hundred and fifty eight health and social science students were recruited to the study from Huddersfield and Glyndwr Universities, with valid responses being received from 149 respondents. The majority of students were female psychology students attending the University of Huddersfield. The sample is summarised descriptively in Table 1 . Visual inspection of data found no instances of outliers or excessive non-normality. No collinearity between predictor variables was revealed. Due to low frequencies of students attending Glyndwr University, and low frequencies of male students in the sample, between-site and between-gender comparative analyses were not conducted. Due to low frequencies recorded in some sub-fields of nursing practice in the item eliciting degree discipline, all fields of practice of nursing students were agglomerated into a single category. Due to low frequencies of 3rd year students in the sample, these students were merged with 2nd year students in the year of study variable.
Analysis of DS-R scores
A univariate analysis conducted on DS-R scores found degree discipline and age, controlling for year of study, to be significantly associated with DS-R scores (F(1,141) = 20.8, p < .001 for degree discipline; F(1,141) = 4.30, p = .040 for age).
Year of study was not significantly associated with DS-R scores, controlling for degree discipline and age (F(1,141) = 0.233, p = .630). A main effects analysis was conducted following deletion of non-significant interactions.
The mean DS-R score obtained by psychology students was 68.9 (SD = 12.7). The mean DS-R score obtained by nursing students was 54.8 (SD = 12.3). Hence psychology students scored about 14.5 points more on the DS-R scale than nursing students, controlling for age and year of study. The effect size for degree discipline was moderate (partial-η 2 = 0.128).
Each year of increasing age was associated with a reduction of DS-R scores by 0.324 points (SD = 0.156). The effect size for age was small (partial-η 2 = 0 .030).
DISCUSSION
The response to disgust is both physical and psychological. The previously validated DS-R tool is both robust and reliable when used with psychology and nursing students. The data has identified that psychology students appear to be significantly more easily disgusted than nursing students. Individuals views regarding contamination are "shaped as an adaptation for disease avoidance, but responses operate largely independently of conscious beliefs about disease". [7] The reason for nursing students being more resilient to disgust may be due to the fact that they are exposed to the realities of clinical practice, that is are caring for a range of patients who may be incontinent, may have ostomy's excreting waste products, may have a malodorous wound, be palliative or at end of life throughout their 3 year educational programme. As Grimshaw and Walther-Hansen [11] point out we have no built-in bodily mechanism that allows us to exclude these stimuli from perception; and often smells are disgusting. These students therefore may have been exposed to a greater range of disgust provoking situations; but it is unclear whether their disgust diminished because they become more tolerant, or accustomed to such situations or other factors. However the disgust scores do reduce as age increases suggesting that individuals generally become more tolerant over time. Previous work highlights the importance for nurses to use all their senses [12] but the impact of malodour on nursing practice has to date been largely overlooked. For example, it is unknown whether nurses are able to draw on strategies to minimise their expression of disgust; or have found ways to manage their response to disgust.
Within both the nursing and psychology groups, levels of perceived vulnerability fell slightly with increasing age; possibly due to increased exposure to clinical environments, leading to more realistic expectations of contagion. The notion of contagion and purity is explored by Lindhal, Gilje, Norberg and Soderberg [13] who interviewed retired nurses in Sweden and found that nurses strove for purity by preserving cleanliness, order and a clear conscience when caring for individuals with malodorous exuding wounds. This would suggest that sensitivity to disgust does not diminish over time; whereas the findings from the study reported here on a larger population of students would refute this.
Whilst the research intended to explore the impact of gender on disgust, the sample recruited does not allow any equivocal conclusions regarding gender to be drawn. This may require further research using purposive sampling methods to achieve a more balanced gender study population.
CONCLUSIONS
Psychology students appear to be significantly more easily disgusted than nursing students-possibly because psychology students do not work in clinics or hospitals, unlike nursing students, who are exposed to, e.g., flesh wounds, bodily odours etc., and may develop more immunity to these issues. There is a slight tendency for disgust scores to go down as age increases-i.e., all individuals become slightly more tolerant to certain issues over time. No differences on any scale were observed between students from different year groups. Whilst the data shows the perceptions against the items in the instruments; it does not tell us anything about how disgust might be manifest in the real world; or whether there are any strategies used by individuals to mask their expressive component of disgust. This aspect of smell and response to malodour in relation to learning to be a nurse in particular deserves further research and consideration.
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